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Project Introduction

The goal of the project was to demonstrate a true direct current (DC)
transformer, a new electro-mechanical component with potentially high power
applications; in other words, an elementary device that could convert DC
voltage/current directly to a different DC voltage/current. Alternating current
(AC) transformers achieve this conversion for AC voltages/currents through
the use of coils, ferrous cores, and an application of the Faraday Induction
Law, where time varying magnetic fields are created by and then create
alternating voltages in a coil.

During the period of this project three different possible DC transformer
concepts were proposed, theoretically modeled, and then experimentally
tested with the intent of demonstrating a true dc transformer; i.e. an electrical
device into which a given DC voltage and current can be applied and which will
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Anticipated Benefits

NASA’s return on investment for this project is a revolutionary advance. No DC

transformer has ever been demonstrated, so this will not only yield a new

device and new capability, but will highlight NASA’s innovation capability and

lead to new insights within electro-magnetism.

The proposed work develops a true DC transformer that can be scaled up to

very high power levels. DC to DC converters exists, but these are low power

devices consisting of semiconductor switches.

This device may become a commercially available entity, not unlike AC

transformers are now. A manuscript was published in the Januray 2014 issue

of IEEE Transactions on Power Electronics, titled “A DC Transformer” (VOL. 29,

NO. 1); the letter presents an electromechanical component that transforms

dc power, allowing DC voltages or currents to be stepped up or down.
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